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2. 02. 00. TEST DESCRIPTION 



00. 1 MODIFICATIONS 



> 



C020B obsoletes and replaces 1410 CPU Error 

CO 20 A. Important changes were made to many 

that existed in C020A and several tests were ad 
effectiveness of the Drogram. Rearrangement 



Detection Program 



mo 



bled the inclusion of the necessary new routines without 
number of sections of the program, and made for a mor 



am 



most sieni 



between C020A and C020B are described below 



A- Subroutine No. 10. 16 wa 



Zero Balance 



suit 



B. Subroutine No. 11.02 was modified to insure that one-hundred 



blank 



instruction. 



C. Initialization of the I- address of a Restart- Branch instruction 

at location 00001 was changed in the first two phases. 
Subroutine No. 12.00 typifies the method used. 



D. All subroutines under No. 13.00 were modified in favor of a 

shorter method to initialize the contents of the index registers 



E. Subroutine No. 14. 01, was added to test a somewhat more com 

method of addressing by indexing and to prove that an indexed 
Store Address Register instruction has no effect on the operat 



F. Subroutine Nos. 18.02 through 18.05 of C020A were consolidated 

into two subroutines (Nos. 18.02 and 18.03) in C020B. 



G. Subroutine No. 21.01 was added to force the High and Low 



mpar 



me 



H C0?.0B must be run from cards or in conjunction with 



am 




If input is from tape, C020B 
makes use of certain data that are available within TC50( 

as well as one closed subroutine within TC50 ( ) for back- 
spacing tape. 
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00.2 DESCRIPTION 



v/ith the Sim 



C020B was written to provide a thorough errc 

the 1410 CPU Main Frame. This test begins 

of instructions and those which are prerequisite to all following 

instructions and operations. In building- block fashion, 

the basic operations are used to prove instructions and operations 

of increasing complexity. After all operation codes are tested, 
the program concludes with a test of the ability to chain all possible 
operations followed by an optional test of certain resets and 

then followed by two routines which are intended to prove the 
reliability of a great number of chained D-ops and indexed Branch 

and Store B Register instructions. 



The entire program is divided into routines and subroutines. 
When an operation or small group of operations is to be checked 
for the first time, a new routine number is assigned. Routine 
numbers are of the form MN. 00 where MN specifies the number 
of the routine in numeric sequence. Subroutines under MN, 00 are 
identified MN, XY where XY specifies the number of the subroutine 
in numeric sequence. The term "subroutine", as used here, is 
more properly a "subsection" of a larger routine. These "sub- 
routines" are, for the most part, complete program entities. 
Within the comments portion of the listing the terms "routine" 

and "subroutine" are occasionetlly used interchangeably to 

refer to the current subsection under consideration. It is antic- 
ipated that a CPU malfunction which occurs during the execution 
of Routine Nos. 01.00 through 04.00 will be accompanied by a 

SYSTEM CHECK error. An attempt is made to indicate, by means 



of the console printer. 
Routine Nos. 05.00 th: 



's that may be experience 
These type outs cannot be 



bypassed. Beginning with Routine No. 07.04 and continuing 



nnainder of the program, normal TAD 



G 



troubles should be fixed at the time of occur- 



rence? this is especially true of troubles that arise during the 
first part of the program. 



C020B consists of four, distinct, essentially independent phases 
which have a certain limited ability to communicate with one 
another. Alterations to the TADs, for example, made during 
C020B-1 will remain in effect through the remaining three 
phases or until changed. It was necessary to write the program 
in four phases so that it could be run on a system having lOK 
storage capacity. 



irt iHi^ift 



J 
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The operation of C020B is slightly different depending upon 

whether the orogram input is from card or tape. If the 



m cards and TAD 



the phase 



will be repeated indefinitely. If input is 



m taoe and TAD 



II 1 II 



1", individual phases 

will not be repeated but rather the program will proceed thro 
C020B-1 to C020B-2 to C020B-3 to C020B-4 and then repeat 
the sequence. C020B should be thought of as one program in 

four parts, not as four programs connected together. It is 
for this reason that the same identification, C020B, applies 
to all phases. The console printer will identify the phases 
as they are run. 



In order to complete a "PASS", each phase is repeated, or looped, 
a number of times. The number of loops that constitute a "PASS" 
is determined by a loop counter at locations 01006-01010. Certain 

card records in each -of the phases set this value to +00100. 



Within each of the phases there is at least one routine which 



for various reasons, 



am "PASS 



In phase 1, the testsofHalt and Halt- Branch are performed only 
once regardless of the number of passes. In phase 2 the test for 
Compare, and in phase 3 the test for Multiply are performed onL 
once per pass because they are lengthy routines. For this same 

scellaneous routines, 31.01 and 31.02 in phase 4, 



reason, t-wo mi 



rme 



quir 



intervention, subroutines 30.01 and 30.02 in phase 4 are not 



fidirmed unless TAD 



If these subroutines 



me 



#30.02 resets TAD 4 to prevent repeated 



testing of them. 



I 



00. 3 EQUIPMENT REQUIRED 



A 



unit to load the program 



B. Console Printer (assumed 



Although C020B was w 
capacity, there is nott 



OK and 20K 



withi 



on 1410s or 7010s of up to lOOK 



with CPUs of greater than 20K 



will 



mor 



J 
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00.4 



CARD DECK 



00.5 



7 Cards . 
4 Cards . 



620 Cards . 



Load Program LIA 

Core Clear Card (09999-01000) 



4 Cards ... System Control Card (001, 184, 366, 549) 



Program C020B 

(002-183, 185-365, 367-548, 550-624) 

Branch Execute Cards 



4 Cards . • • 
ENGINEERING CHANGE LEVEL OF MACHINE 



will ©Derate on 1410 



m 



standard instruction 



set. 



will not work properly on machine 



European Edit Feature. 



00.6 



PROGRAM RUN TIMES 



The running times listed below in tabular form apply 

to the 1410 and the 1410 with the Accelerator feature No. 1007. 

Values are given in seconds and are approximate. Running time 

for the 1410 
for the 1410 



-A 



60K. 80K 



lOOK storage capacity as well 



Accelerator of lOOK are estimated 



me 



time 
r wai 



ram. In each case the 



1410 



C020B-2 
C020B-3 
C020B-4 



lOK 



20K 



40 K 



60K 



80K 



lOOK 



*"- r 



C020B-1 10.5 sec 10. 5 sec 10. 5 sec 10. 5 sec 10.5 sec 10. 5 sec 



9 
23 

4 



9 
23 

10 



9 
23 

21 



9 
23 

32 



9 
23 

43 



9 
23 

54 



1410 Accelerator 



Iwf 



CO 20 B- 3 
C020B-4 



lOK 



20K 



40 K 



60 K 



80K 



8 
19 



3.5 



8 

19 
8 



8 

19 
16 



8 

19 
26 



8 

19 
36 



lOOK 



C020B-1 10 sec 10 sec 10 sec 10 sec 10 sec 10 sec 
C020B-2 



8 

19 
45 



/ 
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2.02.01.0 LOADING PROCEDURES 



01- I FROM CARDS 



A, Clear storage to blanks 

B. Display and Alter location 00000 as follows: 

i. RL%1100011$. if reader is on E channel 



y / y 



ii. XL1:1100011$. if reader is on F channel 



C. Set MODE switch to RUN, Computer Reset and Start 



01.2 FROM TAPE: 



A. Clear storage to blanks 

B. Display and Alter location 00000 as follows: 

i. rL%B000011$. if tape unit is on E channel 



ii. XL^:B000011$. if tape unit is on F channel 
C. Set MODE switch to RUN, Computer Resat and 



2. 02. 02. OPERATING PROCEDURES 



No special instructions are necessary to run the program. 

Operation begins immediately upon reading the last record of 
each of the four phases. 



All TADs are initialized to "not 1" by a card record and normal 
operation of C020B, described below, does not require that any 

TAD information be entered by the Customer Engineer. By 

"normal operation" is meant that all typeouts are allowed, no 
routine will loop on error, there will be no error halts, only 

one pass of each phase will be performed, and Routine Nos. 
30.01 and 30.02, which require operator intervention, will be 

bypassed. 



The significance of the TADs is as follows 
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TAD LOCATION NOT 1 (NORMAL) 



1 



\ 



TADO 



TADl 
TAD 2 
TAD 3 
TAD 4 



01000 



01001 
01002 
01003 
01004 



Allow all type out 8 



Not loop on error 

Not halt on error 
One program pass 

Not perform 

#30.01 and #30.02 



Bypass all error 

type outs 

Loop routine if error 

Halt on routine if error 

Repeat program indefinitely 
Perform #30.01 
and #30.02 




C020 



TAD 



It is suggested that once, during the execution of 

location 01004 be set to a "1" so that certain functions of the res< 

keys may be tested by routines #30.01 and #30. 02. TAD 4 is the 
only special TAD used by this program. 



\ 



lOK svstem 



I 



?. 



than , f , 
location is suppli 
normally will inc 
storage address. 



^ 



or & 



■ ■ 



equired that some cl 
be Dlaced in location 



This 



olumn 14 of the System Control Card 



2.02.03.0 



OPERATING HINTS AND COMMENTS 




As mentioned earlier, C020B consists of four separate phases which 
are essentially independent of each other. The card deck 



contain 




unnumbered Execute- Branch card and a 9K Core Clear card between 

each of the phases. Except for the TADs, which are saved and restored 

from phase to phase, no essential information is qarried over from 
one phase into the next. 



When running C020B, it is recommended that all phases of the 

program be executed, but if the situation demands, the Customer 

Engineer may run, for example, only CO 20 B- 4 and not the phases 

1 through 3. In this case, it is important to realize precisely which 

cards constitute the separate phases; this information is tabulated below: 



PHASE 



C020B-1 
C020B-2 
C020B-3 
C020B-4 



CARD NUMBERS 
001 through 183 

184 through 365 

366 through 548 

549 through Last Execute Card 
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To run any phase independently of the others it is necessary only 



move the cards comp 



with the Load Program 



The selected section of C020B 



may then be loaded in the normal manne 



With 



wi 



own 



purpose of testing 



a specific condition. 



main program 



following 



Not 



below 



am 



TC50 ( ) resides there and the areas 



am 



w 



areas 



by all phases of C020B. 



PHASE 
C020B-1 



C020B-2 



C020B-3 



C020B-4 



AREAS AVAILABLE FOR PATCHING 



■ t - ' 



' ^tri 



r -^ », '«.^W< • ' ^ *-- ■ J« « ***#■■■ 



All locations above and including 09995 

01995-01999 
01220-01229 

All locations above and including 09998 

01967-01999 

01220-01229 

All locations above and including 09991 

01931-01999 
01220-01229 

04545 - 04899 

01992 - 01999 

01220 - 01229 



TADs or other data within the program may be altered in the following 



manner: 



f 



(1) 

(2) 



(3) 
(4) 

(5) 
(6) 



low 



Depress Inquiry Request key 

When "I" types, enter five numeric 
characters which specify the address 
of the high- order location, i. e. , 
memory address, to be altered 
Depress Inquiry Release key 
Depress Inquiry Request key 

Enter desired information 
Depress Inquiry Release key 



s made while keying in an address or d 
Inquiry Cancel key and resume from th 



5), 



which 



preceded the error 



C020B 
Page 10 



2.02.03.0 OPERATING HINTS AND COMMENTS (Continued) 



Because of space limitations, the opportunity to recognize an 
Inquiry Request is provided only once per phase loop. Furthernnore, 
because the first loop of the latter three phases requires considerably 
more time than succeeding loops, there may be a considerable delay 
between depression of the Inquiry Request key and its acknowledgement. 



> 



In compiling and revising this program, considerable effort was spent 

toward making the listing easier to follow. Very little change was 
made to the fourth phase which was, and still is, largely sequential 

in its presentation. With regard to the first three phases, however, 
a certain standard pattern was adopted for clarity: Each phase begins 

at location 02000 and proceeds straightforward toward end- of- memory 
location 09999. At a convenient spot in the program, prior to end-of- 

memory, the test branches to the lowest location available, 01289, 
and from there proceeds towards location 02000. This is the instruction 
sequence that is followed in cyclic fashion as the phases are repeated. 
Constants and work areas are assigned immediately following the 
last instruction at the highest storage location and appear as the last 
part of the listing of any phase. 



Note especially that TAD 1, if set to "1", provides for looping on an 
error subroutine only so long as that subroutine is in error. If a 
subroutine only intermittently causes errors and the CE wishes to 

increase its frequency of occurrence in any given time period, 

he is advised to alter the prograiin, temporarily, so that it does 

not proceed beyond the suspect subroutine. Perhaps the simplest 
method, although not necessarily the shortest one, is to change the 
first instruction of the next subroutine in sequence to an unconditional 
Branch to the start of the error- causing subroutine. 



program 



is specifically directed to do 



)n address register resel 
time except when the CE 
will resume as though 



phase under test is begun anew. Two additional exceptions ar< 
follows: (1) the program and phase identification is not retyped 



(2) 



; phase 1 a considerable number of routines must 
time before sufficient circuitry has been verified 



allow the placement of a restart address at location 0000 



It is essential that C020B be loaded by means of the 7- card load 

r 

LIA or the Tape Control Progrzun TC50( )#Proper operation of 

w 

aspects of C020B depend on the contents of storage locations th< 
are only set by LIA or TC50 ( 
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Pay especial attention to the comments portion of the listing. 

These notes are provided to give some insight into the method 
of test and the expected results. 



2. 02. 04. PROGRAM STOPS AND RESTARTS 



two normal 



when Halt and Halt 



ompanied by informative typeouts. Press the 



Start key to continue. 



If TAD 4 is set to "1", two stops will occur in the fourth phase. 
The Console Prititer will direct the Customer Engineer to depress 

a reset key and Start. 



During most of the time that C020B is being run, an appropriate 

restart Branch instruction is located at 00001. The restrictions on 

this condition are noted in the previous section of this write-up. 



2. 02.05. TYPEOUTS 



A. NORMAL TYPEOUTS 



mine 




1. C020B-X, where "X" is the phase under test, 

2. -PASS-. Typed at the conclusion of a predete 

number of program loops. 
Note: This typeout appears at the end of the 

phases if the input is on cards. It is given only 
at the end of CO 20 B- 4 if the input is on tape. 

3. PROG HLT. PRESS START. This typeout appears 

when the Halt instruction is tested. 

4. PROG HLT/BR. PRESS START. This typeout is 

given when the Halt- and- Branch instruction is tested. 

5. PRESS PROGRAM RESET AND START. 

Associated with subroutine # 30.01. Typed only if 
TAD 4 is set to "1". 

6. PRESS COMPUTER RESET AND START. 

Associated with subroutine #30.02. Typed only if 
TAD 4 is set to "1". 



_j 
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B. ERROR TYPEOUTS 



Most routines and subroutines within C020B provide an 

error typeout of the form #MN. XY where MN specifies 
the section or routine number and XY the subsection or 



outine nunnber. Sections of the 
manner which do not provide thi 



am 



through 04.00, 10. 17, 12.00 and 31.02. In many subroutii 
the subroutine number will be typed if any of several erro 
occur; for example, #19.57, test of the SCNRM operation, 
will be typed if the A- or B- address is incorrect after the 
scan is performed with either the record mark or group 
aiark-word mark as the terminal character. If any data 
are moved by the SCNRM, the typeout #19. 57 will also 
occur. In cases of the type just described, it is left to 
the ingenuity of the Customer Engineer to determine preci 
where the test failed. 



Subroutines # 18.01, #23.01, #24.02, #30.01 and #30. 02 

provide error typeouts in addition to their respective 
subroutine numbers. These additional typeouts are discussed 
in some detail below. 



H«i. 



# 18.01 

*VS* ERR W X Y Z 



The two asterisks (*) represent the A- and B- fields, in that 

order,, of the single character compare operation which was 
found in error. The letters W X Y Z represent one or more 

of the ten possible error types that are tested by #18.01 and 
will be printed as a numeric digit (or digits) 1 through 9 or 

an alphabetic "X" ( for Roman numeral "10"). The CE is 
referred to the COMPARE flow chart for the significance 

of the error numbers. 



#23.01 

AB PROD XYZ; S/B ZERO 



A and B represent the A- field multiplicand and the B- field 
naultiplier, respectively. They may be any of the 64 possible 



s 



legitimate 
and should 



AB is given by XYZ 



AB wa 



balance indicator did not come 
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#23.01 

AB PROD XYZ; S/B NZ 



Similar to the example just described. Neither factor A nor 

B was zero or any of its equivalents. The product of AB should 

not have been zero but a test of the zero balance indicator found 
it on. 



#23.01 

AB PROD XYZ; S/B NEC 



The factors A and B were so signed 

bit in the units position was expectec 
yield the anticipated negative result. 



with 



AB 



#23.01 

AB PROD XYZ; S/B POS 



Similar to the example just described. The product of AB did 



suit 



#23.01 

AB PROD UVW; NE BA PROD XYZ 



luct of any two characters should yield the same result 

ss of which character is the multiplier or the multiplicand, 
eout indicates that UVW, the product of A and B, was not 
XYZ, the product of B and A. The products of both factors 
a for comparison. 



#24.02 



B/AEQQ, REM R; NEQ CAJCqJPLUS R 



B, A, Q and R represent signed integers but A is not allowed to 

be equal to zero. This typeout indicates a failure to recover the 
dividend B when the product of the divisor A and quotient Q is 



m 
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#24.02 

00 B/ A CAUSED DIV OFLOW 



A test of the Divide Overflow indicator found it on after 
performing the indicated division. Since A is never zero, 
the indicator should never come on. 



#30.01 

B EQUAL A RESET 
ARITH OFLOW RESET 
DIV OFLOW RESET 
ZERO BAL RESET 



Subroutine # 30.01 tests certain functions of the Program 
Reset key. This typeout points out that one or more of th 

specified indicators was reselt by the Program Reset key. 



#30.02 

FAIL TO SET B<A. 

ARITH OFLOW NOT RESET 

DIV OFLOW NOT RESET 

ZERO BAL NOT RESET 



In a manner similar to that just describe 

example, some functions of the Compute 
tested. The typeout will indicate which < 

was detected. 




-/ 
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#01.00 




#02.00 




#03.00 




#04. 00 



I 



Clear and Set 

Word Mark 



#06. 00 



Store 
Address 



Recisters 




#07. 00 




Branch 
Bit Equal 



#08.00 



Branch Zone 

and 
Branch Word 
Mark or Zone 



#09. 00 



Zero Add 
Zero Subtrac 
Branch Zero 



#10.00 




#11.00 



Clear 
Storage 





Init Loop Ct 

and 
Restart Addr 




#13. 00 



Check 
Addressing by 

Indexing 



Branch Inqy 
Reduce 
Loop Counter 



No 




No 



Yes 



C020B-2 
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#14.00 



#15.00 




#17.00 




* See detailed COMPARE flow chart 



C020B-3 
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Init Loop Coun 
Init Restart Ad<|r 

Restore TADS 
Type Ident 



#21 



#22.00 



#23.00 



#24.00 



#25.00 





No 




#26.00-#28.00 



#29.00 







Chained 

Operations 



Branch Inqy 
Reduce Loop 

Counter 




Save TADS 




No 




Yes 
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#30. 00 



\ 




COMPARE flow chart to be used in analyzing error typeouts 
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If Comp should be unequal 



L 




If Comp should 
be high 



Save error indication 
and return to next 

block in sequence. 
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SUMMARY 



System Control Cards in C020 



numbe 



001, 184, 366 and 549. Cards 001 and 549 provide information 
to program phases 1 and 4 regarding CPU storage capacity. 

Data on cards 184 and 366 are not required by this program. 



II. C020B must be loaded by means of the Card Load Program 



LIA or Tape Control Program TC50 ( ). Proper oj 
C020B depends upon data that are placed in memory 
programs. 



III. TAD 4 at location 01004 is the only special TAD used by thi 



ram 



If set to "1". subroutine Nos. 30.01 and 30.02 will 



be included in the test during C020B-4. Subroutines 30,01 and 
30,02 require manual intervention and contain programmed Halt 
instructions. TAD 4 may be set to "1" by the CE during any 
of the four phases; it will be reset to a blank by the program 
after performing subroutine No. 30.02. 
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